In a fast reactor, a large quantities of Fe, Cr and Ni are contained as cladding or structural materials in the core, blanket and reflector. The experiments and analyses for the structural material Doppler effect have been performed and a strong Doppler effect has been observed in stainless steel(1)~(3). However, the calculated Doppler effects showed a considerable underestimate to the experimental results(2)(3).
The temperature dependence of capture cross sections for the structural materials is mainly due to p-wave neutron resonances and seen in the energy range of 1~300 keV, where lies the important range of neutron spectrum in fast reactor. However, the temperature dependence of the cross sections has not been considered in the group constants library such as JFS-II (4), LIB-IV(5) and/or JENDL-2B (6) , that is, the cross sections at the zero temperature (T=0 K) are used in fast reactor calculations.
Benchmark tests of the group constants libraries have been performed(4)(6) by using the cross sections of the structural materials for T=-0 K.
In this note, the structural material Doppler effects for the temperature rise from 0 to 300 K are calculated for 23 fast critical assemblies. MeV is divided with an equal lethargy width 0.25.
Effective Multiplication Factors in Benchmark Calculations
The benchmark calculations for the 23 fast critical assemblies used in the benchmark tests of JFS-II (4) were performed in FCA-V and VI assemblies(11)(13). The Doppler reactivity change was measured at the core center by the smallsample oscillation, using the reactivity difference method. The Doppler samples are cylindrical, 25 mm in diameter and 156 mm long, and contained in a stainless steel capsule of 0.5 mm thick. The analyses of these Doppler experiments were performed(2)(3) by a first-order perturbation theory using several nuclear data of ENDF/B-II.
-III and UK(14) for Fe, Cr and Ni. The calculated results considerably underestimated the Doppler effect of the structural material.
In order to test the temperature dependence of cross sections of Fe, Cr and Ni in JENDL-2 and ENDF/B-IV, we again performed the analyses of the sample Doppler experiments.
The calculated results are shown in Figs. 3~5(a),(b) including the experimental results.
As seen from these figures, the results calculated with the nuclear data of JENDL-2 overestimate considerably the Doppler coefficients in FCA-V-1 and -2, while they give a good estimate for FCA-VI-2. On the other hand, the results of ENDF/B-IV are in good agreement with the experimental values in FCA-V -1 and -2, while they underestimate for FCA-VI-2. Very large discrepancies are seen between the results for JENDL-2 and ENDF/B-IV and especially for the Doppler coefficient of natural iron. The main cause for these discrepancies can be considered as follows :
The neutron spectra in cores of small assemblies FCA-V -1 and -2 are harder than those of FCA-VI-2. As seen from Fig. 6 , furthermore, the capture cross sections for Fe of JENDL-2 are larger than those of ENDF/B-IV in the high energy range, and smaller in lower energy side, especially for resonance 
